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Abstract of JP2000331479 

PROBLEM TO BE SOLVED: To reduce current consumption 
by providing a first transistor of a first conduction type of which 
a first terminal is connected to an output terminal, a feedback 
regulator connected to its output terminal, and a switch 
connected between a first voltage node and a second terminal 
of the first transistor. 

SOLUTION: A VBLH generator is provided with a (p) channel 
MOS transistor 140 connected between a power source VCC 
and a power source VSS In series, an (n) channel MOS 
transistor 142, and a capacitor 1 44. A switching signal/SWis 
supplied to a gate of the (p) channel MOS transistor 140. 
Output voltage VBLH Is outputted from a connection node of 
the (n) channel MOS transistor 142 and the capacitor 1 44. A 
feedback regulator 148 adjusts this output voltage VBLH. 
Thereby, rise of voltage caused by leak of sub-threshold can 
be suppressed to the minimum, and stable output voltage 
VBLH can be supplied. 
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>5=-^-t-/1>'^S®DRAM-lr;i/T-feSo 

VBLH^^isl 1 8®{±l±j«ffi®S^<b®feto(755=-'7!j 

§<75;»3. VBLH^^Sl 1 8fflMigf«^^ M^>^ 

p<^'Js StPFRAM^tC*)®fflT-#i). 
[0 0 3 4] ia2{i. ±§301(c:^bfc[lSS{ri5{t5;'« 

^^'J-fe;UTb-f 1 2 8©— gB^^N-rSSSIlT-feSo c:® 
11 2 T- ttl^SEl- i> -b V -< ^ T- ft^ $ n ?> -fe > ;^ 7- > 
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TV>?)o l^2{c*5»ti.D-*;i/^-<S'^LDQB:. fflM 

tl(t>(D7.-( «>5^i:bTJiM0SM© h^>i^;^^;^'f >;/ 

[0 0 3 5] -b>;^7'>7"tt. nS-b>;^T>r^7 0 
3i:pS-fe>X7'>7*a57 0 4 i:&ilx.TV^i). nS-tr 
>;^T>7"ge7 0 3{i^l©-t>;^7'>7'K5'f y^•7 0 
1 1 J:oTffii&$*lSfg^/SANT-»JfflI$n^ pS-b 
>;^T>ra57 0 4ii^2®-fe>^T>7'Kvi'.'N-7 0 
2{CJ;oT|gi6$tiSfS^SAPT-$iiffll$ni). 
2CD-lr>::^7'>7'h'^1'-'N'7 0 2 VBLH^4§5 
1 1 8CDtti;t;«ffVBLH*s«i^$nSo ±ganSStr 
pM-fe>;^T>rg|57 0 3 , 7 0 4{c:J:oTs 
®-fe>;^T>7'7 0 Sdsjf^fig^nS. CI<D-fe>XT>7' 
7 0 5(3^«;/^StL&<g^H:, *^A®tR;^'f >y^CO 

L s w&^bTD-*;i'7=— i'SiLD Qtrteijg^ns. 

*^A31JK;^-1' >y5^C0L SW{±. ^^AjltRi^giltll 
(CS L Kv-f yt) 1 3 OT-^fS^nfc^^AjlSJft 
■^CSLtCi-pTfiJffll^nSo ±l37->5=-S©-b>;^T 
>7"7 0 5l±. ■=E-*i-ennM-b>;^T>rSP7 0 3 i:p 
S-fe>;^T>rg|5 7 0 4{CPjgUTiEg^nfc 2oCD'f 
3^'rif/v'>'l'f=-ru<^it (EQ/MUX) [e]SS7 0 
6, 7 0 7CD-:&4:frUTt:>;' M^tgli^^tlS. 
[0 0 3 6] ±I3EI 1 UfclHlES^SftS tT'y hi^^afi 
[Hl^SU^tf>y hjar';^^^— i?[ElES{i> EI3{c^^-rv;i/ 
j-yv^ it^U^'-f n -f -if (alEStc ^n^tv^f j*i UT 
•s. ccDEiKcD v';u5=-ri'-{^-tfg|5{±, ia3{c^-rj;-5{c 

1® x';u^7'^^it{±fs^MUX i 1 (i = l, 2, 
•••) {CJ;»3»J»^tl^ m2<D-7)\^^y'U^'*)-ltMUXi 
r (i=l, 2, •••) lz^y)Mm^ti^o 1113-t-tt. t; 
«y Mti-rJvYtt-BLEQfitf-y hifJl?*® 2c)CD*g«t: 

$)5V^{iil?U}gi^$nfc2o©^Ii^;:^'^ 
^' 3 ^-f f B L E Q©i3gtSiM$ns *)®T'(±35:Oo 

[0 0 3 7] ii2st>-iii3T-(i^ 2o©-r ^^'r-tt-y-y- 
®t:-y h^^S^NbTi-'S, Sfc. I2lil3tc(ii'n-7'f-tf 

a$tifc*}t^®2o®tf >y hj|a^^,?^uT^/^5o t^^ 

-'UT U 'f T- W ^ *x S -fe > ^ T > 7*[5]ESx- 5 o 
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[0 0 3 8] Ua, c:®«MttS2SVS3{c?xUfcj: 

[0 0 3 9] tfz. E3T-{4. □— ^>'^•;^ LD 

^l^-rifilSSB LE Qtt. ^^h^>i;;^<$';^-1' >y5=-S: 10 
*U-CV^S. fs^MUX i 1. MUXi rtJi-DT^JW 

mt. tf>y h$l^'=i^'rtf|5is&BLEQi:|5]«l®(${S|5] 
«®?l5^-r-iBe$ ixfe D -* ^i^i' n ^ 'f 1f L D 

QSWtt, D-*;i/7=-^i^LDQ, y-LDQ^-^-T. 

l^ffNo. 5, 5 4 6, 3 4 9 Hjj^^tLTVAS. 
[0 0 4 0] El 4 {4. ±tmilZmLrz\Mmz^t-j-^y 
BLH^^Sl 1 8 0«jE!£«?y$:^-S-[H]ESiaT-fe-i>„ ^® 

vBLH^^gfi 1 8tt, mmvcciimmvssmiz 

Ov n5=--\'^;UMM0 S h^>i^;:^^ 1 4 2. ZfeZ/tdj^-^' 
vts^^S' 1 4 4 S:ll;iTl>S. UA^tJ&Ase,^ dffl^ilJSKC 
[Se.ni)Ci:tt5Ee<s ^A'/^J^^ 1 4 4 tt^^-f — 7" 

OS h7>i^;^<J' 1 4 OcDy-htCttRClHlgSl 4 5$r 30 

SMOS 1 4 ZCD-y-htrttVppAfg^ 

SI 4 6®i±i;b«JIVpp A*s«if&$nSo RCIHI^l 
4 5 {4. p5^^^;i/MM0S h^>i?^^ 1 4 0©:^> 

[0 0 4 1] ±fBV p p A^^^ 1 4 6 (4. mmM^CD 

5=--^^;i/MM0 S h^>i;x<5' 1 4 EW'T— hfCigigg^ 
tLfcp^-^*;i/SMOS h^>i'X^J'l 6 0^|)i;tTV^ 40 

So n^-^;?^;i'MMO S h^>i^^^5' 1 6 2(4, S^.j® 

0 s h 7 > i^y; 1 6 0 <Dmm.m^o:>mmzm.m.-^ 

^^T^^5. ffiliilS^^l 6 4©— 4S{in5^-V^;i/SMOS 

1 6 6 ©-JStiJfiin;^? 1 6 4 ©fMfCg^^^tl, 
{ibSSJimjgVS S tgE^^tiTO^So 3>y^u— ^16 
8®^10A*S|g^^C<4*ipS{firREFASEPSD^^^. 

2 ® JiffilA^? 1 6 4 , 1 6 6®gei^y-K{c 
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ttx p5=-+4^;i/SMOS h^>i^;^iJ'i eoo-y— htc 

^^^tlTV^So ^i'/^->;J' 1 7 0{4. n5^-V'^;USM 
OS K7>>?>^^ 1 4 2 0'i/'-hi:m®VSSHfcrgE^ 

[0 0 4 2] m*mffiVBLHtt, n5^-^^x;i/SM0S 
h^>i;;^^ 1 42 ^^^J^i^i' 144 t<DWtm^- h' 

[0 0 4 3] 7-^ — hVN-'V^bdfiU'-^ 1 4 8{4, ± 
S3tb*m£EVBLH$:allS-ri>t)©-r-fe5. c:©7^ — 
hVt.y^ — ^ 1 4 Btt, F^aJSE V I N T i: V 

ssFj{cia5tj(cj$i^^nfep5^-\'^;i/SMos i-^>i; 

1 5 0. SmSln^? 1 5 2, 1 5 4Silx.T^^ 
5. mi©A*rSS^^{C{±»i^SffiREF4S5liD$ 

tL, » 2 ©A;biS^tffiini^^ 1 5 2, 1 5 4 ©SE^y 
- ^•©SflEA^#t$&^t^5 3>>'^^-^^ 1 5 6 ^HtcOtx. 

1 5 0{4VINT{C^M^nTV>SAJ, VCCtS 

[0 0 4 4] 115 (a) ~ (c) ii^ti^fi. p^^^-^ 

)vmMo s b-^vs^j^tJ' 1 4 o©-y— htcfiij&^nsx 
-f >>5^>^e-^/'SWi:, •;•fe;^t:gEi^$^^fc'7- 
EI5 (a) tcs^-r J:-5{c, /R AS^-f-ASD — U'<;i/ 

^©rSjS^btcfS^bTM^PRASdJ^jEiK^ns. c© 
ff^PRAS(±, 5/-3=->i^fi^/SWS^D— L"^;i/ 
{cs^$#^4,©t?$>5. ^^^{cio■r^ p^-\':7^;i/S 
MOS N5>i^^^ 1 4 0As>57->^>t-S. ±i3fa^ 
P R A S tt/Vl/i^fs-^T-fe 5 > aZ:*,±*s f)©3i >y 

RAS{f-f-©i:*,T*si3{c^i;£;u, >''^;b^*i(4rta5e>j{c 
^jES^nSo ±i3:^'r 'y5^>yM9/sw©i:*,T*s»5 

31 -y i^tt/'^;b7fi^P R A S©i:*.±*5 >v 'J\zn^s 
tl5o p5=--V^-;i'MM0S h^>i;';^^ 1 4 OtiX'f >y 

(4s ^^JSe^-fv— Sfc(4>'^;i':^<s^PRAS{C4: OS 

v-i,b<(4Ae7>^(4VBL H^^i|(-S-r 5$lJfflI(o] 
EST-afef). HI 1©VBLH^^§|1 1 8©|*)g|5(Cgas$ 

aSF^^Si^T-rsi:. >y5^>^7{I^/'SW{4>'N'r U'^ 
-'l/icMU. p^-v^;i/MM0S h7>i;^^' 1 4 0 fe^J' 

[0 0 4 5] S6(4«^SAP4:> /'RAS^ PRA 
S, /SW. VBLH. VppA. SVt«yhJ^mte© 
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[0 0 4 6] m5 (b) (i. /'^;i/:^{t^PRA S©^M 

U — V^)V\Zit>K>. p5^-V^>'l/SM0S h^>i?;^^' 1 

4 0Jimt::d->tt,«{Cfe.5o 05 (c) vVl/;^®^ 
PRASoaiKa«J3B:ifl3R®«8F^*s. 05 (a) (dS^Ufe 
J:-5t, .'^;^;^^s^PRASMO^P^<t^}fiv^D>^/+J■ 

-f ^;^CDS■g■^c:r^v^T^UTV^;S, f ^'^VttRA SS 10 
jfttt^i:lfe©RASS14ttSI®F^©;«Wi:^5. ;t- h 

RASi:RAS>'N'><^T<?'7"'f rg^Pah^tSo 
[0 0 4 7]i^&oTs Jt«<0<J;*c§)fcn^-\'^;i/MMOS 

7^'-K-''?'y^!^U=¥=ib— ^ 1 4 8{iVBLHU"< 

So SEE VBL Hi: VBL 20 

H^5Eg|0«2S{i -en-em . 8Vi:3. 3VT-fe?>, 

I^T i:iai^®in;(± V B L H#'t4t^ig$:#x.'&:l^. 

[0 0 4 8] ccn?. pg=-\':^.;i/MMOS 

1 4 0 i:Ei^ffiJn;As«JII^T?&?[5^C 

So C©SEEf^TttVBLHCDnMOS K^-Yn-C-feS 

«£E*sS;£EVBLH{r^a^,^ig^, :iCDSjIP^T{±«E V 
BLH{CiKSS:#^So SiSSiEA^VB L H <t 30 

•3^-^K::*:&^^i^-&(±. VB LH{;^S*-#^/d:VA. ^ 

5 K^i'/'^{i-fe;i/TU"rftffi{Ci2M^nTV>2);tto, n 
MOS KW-f >ttgE^/^>;/ KA^5>ii<'fc2)o 

n^; Ki:nMO S K^'f -'N'C^ilSP^Cjglit*^ 
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[ 0 04 9] ±l3p^-\'T-;i/SM0S h^>i^;^^ 1 4 
-^'^li^l/SMOS V^-yi^T.^ 1 4 0 i:. ^aSSffy— K 

1--5„ ::::t-s p^^-^'^^uSMO S >>':^;$' i 4 o 

^■&S5a*t)fe-5o 4»U p5=-^^;i/SM0S h-7>i? 

1 4 0©ffitjt*s-tfDT-feS trntSs nMOSK^ 
^'/^•®^->3^>{ift;«;:fed i/d t $i^PtS®©iSHi: 
Z.(Dm.msm\i^. mik<DxiMOS VBLHISg 
{C*5ttSa5lc® l^T-feS. t«oT. c:i-C% 'J>!&<i: 

S VB LHiBgtcj3ttS?i^PJMS_hl3T'^«b&iiH'P 
ffl i t) ^ T- # S i: V ^ X. S . 
[0 05 0] ^-f-KM-yiJ^udpil/-^ 1 4 8 

MSnMOSK^'f r:?^ U a K 'J — ^mSlttc 
^c^U^ev^o S^fi^IBLH©(ii:^if{in5^-v;7■.;^MM 
0 S 1 4 2t:j:oT**&^ns. i^tsT, 

:7^-bvt>y^i/^jLb— ^ 1 4 8tr(i. :«c^5&:®MfF 

affVINTSr^tJft!lCD«JEt*fUT*)*5?!jT-$)'?. 

Cl®^^A^e>^ V I NT«SltCD5Atc{iVB LH®S;dii:Pl 

CSSSS^J] 0 7 (a) ~ (c) tt^tl-eti^ c:©^B^® 

tC-OV^TTa 1 {C^^LTV^5o 
[ 0 0 5 1] 
[«1] 
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